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UNITED STATES PATENT OFFICE.

IIENRY AIKEN, OF PITTSBURG PENNSYLVANIA

HYDRAU LIC MOTOR

SPEGIFICATION fermmg part of Letters Pa.tent l\Te 502 814, dated August 8, 1893
| Applmetlen filed Aprll 28, 1892. Senel Ne 4:31 052, (No model.)

To all whom it may concern:
Be it known that [, HENRY AIKEN, of Pltts-

burg, in the county of Allegheny and State |

I0

20

of Pennsylvania, have invented a new and

‘useful Improvement in Hydraulic Motors, of
which the following is a full,clear,and exact |

description, reference being had to the accom-

panying drawings, fOrmmg part of this speci-

ﬁeatmn in which—

Flo'ure 1is a plan view of my 1mpreved;
sheers showing the same in connection with
a part of the conveying mechanism for car Ty-

ing off the billets cut by the shears. Kig. 918
a front elevation of the shears. -
side elevation of the same; and I‘m 418 a
vertical section of the shears on the lme IV—
1V of Fig. 1.

Like Svmbols of reference 1nd10ate hke parts
in each of the figures.

My mventlen relates to 1mproved valve |
mechanism designed for use with shears and
other hydrauhc apparatus. I show and de-
seribe this improved mechanism as applied
to shears of novel construction, which I do |

not claim specifically herein, since I have

made the same the subject of a separate pat-

- ent application, Serial No. 441, 4’7 6, ﬁled Tuly

{e

28,1892,
In the drawings I show the flame ef the

shears made in two parts. This is the pref-

~ erable construction, although my mventlon 1s
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not limited thereto.
The lower part of the shear- freme com-

prlses a base 2, and an anvil-block 3 for car-
rying the lower knife. 4 is a hollow ver tical
guide portmn which contains the moving act-
uating cylinder and has uprln'ht posts 5 p10-

Jeetmﬂ‘ above the same.
The second piece of the sheer-frame com-

prises an entablature 6,set horizontally on the
posts 5, and held thereto by vertical bolts 7,
which pass into the lower part of the frame,
and are held near their lower ends by keys 8,
and at their upper-ends by nuts 9. The ar-

rangement and mode of fastening these bolts |
may be modified in various ways.

10 is a stationary plunger which pre,]ects
downwardly from the entablature 6, and 1s
preferably made integral therewith and sur-
mounting the entablature and preferably
made mte agral therewith, is a cylinder 11, de-

Fw' 3 isa

I swned to serve the fllllCthIl of a eounte1be1-

ancing device as hereinafter described.

12 is a moving cylinder which is set around
the plunger 10 and within the guide portion
4, the plunger being provided with suitable

peckmn‘ 13. The stem of the plungeris made

hollow, so as to afford a water passage 14,

55

which leads to the cylinder and to which wa-

ter is supplied by means of a supply-pipe 15,

which extends from the controlling valve here-,

inafter described. Thecou nterbelencmg cyl-

16, having packing 17, and actuated by wa-
ter supphed through a pipe 18. This plan-
‘ger is connected with the cylinder 12 by a
‘vertical rod 19, which extends from the plun-

‘ger 16 down threuﬂ'h the hollow plunger 10
and 18 atteched to Lhe cylinder as shown in

Fig. 4.- -

50 is & stu "“nw-box which is set between the
‘eylinder 11 a,nd the hollow passage of the
‘plunger 10, in order to prevent leakage of
water from oneto the other around the rod19.

- Within the scope of the claims of my ap-
phea,tlon the main cylinder and piston may
bé reversed, the cylinder being made station-
ary and the piston made to be movable.

' In the operation of the shears I prefer that
the water pressure should be constantly ex-
‘erted in the eylinder 11, which is of small sec-
‘tional area and thus serves as a constantly
‘acting counterbalance for the cylinder 12.
-The anwl—bloek 3 of the shear-frame does not

‘extend - entirely across to the back of the

-shears, but terminates at a middle point, af-
fordmw under the rear half of the cylinder a
‘gap B open at one or both sides. The sta-
tionary knife-blade 21 is secured to a seat on
the anvil-block at the rear edge of the latter,
and the moving-knife 22is seeured tothe mld-
dle portion of the cylinder, so that its cutting

edge shall be directly opposite the cuttmn"
edﬂ‘e of the knife 21, and shall be ada.pted toj
'eper&te in conj unetlen therewith.
For the purpose of affording means-for at--

6o

inder 11 is provided with a movable plunger '

70
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taching the moving knife to “the cylinder, I

prowde the latter W1th a downwardly project-

ing portion 23, through which the securing
bolts pass. The knife-blades are setin a ver-
tical plane coincident with or substantially

100

parallel with the plane of the frame of the -
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shears, which 1s the plane of the main verti-
cal bolts above deseribed. KFeed-rollers 24 are
preferably placed at the front of the shears
in order {o convey the metal thereto, and at
therear of theshearsextendinglaterally from
the gap BB, is an 1nclined chute 25 for carry-
ing off the metal pieces or billets as they are
cut At the base of this chuteis a conveying
table provided with suitable moving mechan-
ism which carries off to the desired place the
metal pieces as they drop thereon from the
chute.

The Opelatl()l] of the pzuts of the shears
above described is as follows:—The metal to

be cut is fed to the shears by means of the

feed-rollers 24, so that it shall rest on the an-

vil-bloeck 3 and on the bed-knife 21. Water

“isthen admitted into the cavity 14 of the plun-

oer and acting on the cylinder 12 depresses
the same, causing the moving knife 22 to en-
gage the metal and to shear it off against the
knife 21. The metal billet or piece thus cut
by the knives drops upon the inclined chute
25, and descending the same laterally passes
to the conveying table by which it is removed
to the desired point. To elevate the moving
knife the controlling valve is manipulated so
as to cut off the connection of the water pas-
sage 14 with the source of supply and to put 1t
into communication with the exhanst; where-
upon, the counterbalancing eylinderand plun-
oger elevate the cylinder 12 and dlsp]a,ee the
water therefrom.

"The construction of the shear-frame above |

described by which a laterally open gap is af-
forded for the automatic removal of the metal
as it is cut, will be recognized by those fa-
miliar with the artasof very great advantage.

I .shall now describe the valve mechanism
which I have devised for the purpose of ren-
dering the shears automatic in their action,
premising that the claimsrelating thereto are
not limited to the special eonstructmn of the

.shears above described, and that the valve

bo

e

mechanism may be used with shears differ-
ently constructed. The main water supply
pipe 15 of the shears extends from a three.
way valve 27, which may be otherwise con-
structed in the manner shown and deseribed
in my prior patent, No. 465,232, dated Decem-
ber 15, 1891, said valve being provided with
two pistons 28 and 29, adapted to be moved
so as to put the pipe 15 into communication
with a main-—supply pipe 30, or with an ex-
haust pipe 81,ortocut it off from communica-
tion with both T'o operate the piston valves
28 and 29 of the three-way valve 27, I employ
small single acting auxiliary cyhnders 32 327,
having plstons 33 which projectand aleadapt-
ed to engage the ends of the piston valves,
and to operate these cylinders I employ wa

ter-supply pipes 34, 835, which extend from the
portsof an auxiliary four-w&y valve 36. 'This
valve may also beconstructed as shown in my
patent, as supply and exhaust pipes 37,38 and
two piston-valves 39, are adapted to move in

opposite directions and to assume one of two

502,844

positions as desired, so as to connect either
one of pipes 34, 35, with the supply and the
other with the exhaust. To operate the pis-
ton-valves of the valve 36, I may employ a
suitable hand-lever, but to wmk them auto-
matically I use a rock-lever.al() pivoted at 41
and having a projecting arm, (which mayv be
provided with a 1a,temlly'pr0jeeting anti-frie-
tion roller 42) adapted to be engaged by pro-

Jections or tappets 43, 437, on a rod 44, which

18 connected to and moves with the shear-
actuatingeylinder12. Inthedrawingslshow
the rod 44 reflexed and connected duectly to
the eylinder 12, but, if desired, it may extend
upwardly and be connected with a rod mov-
ing with said eylinder. For locking the pis-
ton-valves of the valve 27, I employ a rock-

ing-lever 46, pivoted at 47 and provided at

opposite sides of its pivot with projections
which engage the ends of the piston-valves 28
and 29, respectively.  The outer portion of

thislever 46 passes through a slot or yolie in a

hand-lever 48, which is oscillatory in a pivot

49, and may be provided with an anti-friction
| roller 50, adapted to bear on the outer side of
the lever 46 when the parts areinlocked posi-

tion. In IFig. 3 I show the valve 27 in locked

position, the lever 46 being held by the hand-

lever 48, so as to prevent longitudinal motion
of the piston-valves, by action of the auxil-
iary cylinder 32, the water pressure being
preferably continuously exerted in one of
these auxiliary cylinders. The shear-cylin-
der is then elevated. If now,it be desired to
depress the moving knife to shear the metal,

| the lever 48 is moved so as to disengage 1t

from the lever 46, whereupon the au*ﬂlnry
c¢ylinder 32 and its piston being free to act
project the piston-valve 28, which acting
th11 ough the lever46 retracts the other p1st0n-

valve 29.
between the main cylinder 12 and the water
supply, and forces down said eylinder as be-
fore explained, carrying with it the rod 44 and
tappets 43, 43’. As the cylinder nears the

‘end of its stroke, the tappet 43 engages the
| anti-friction roller 42, and moves the lever 40

laterally (to the right as shown in Fig. 3),and
when the end of the stroke is reached the le-
ver has been moved far enough to 0perate the
piston-valves 39, reversing their position so

as to connect the cylmdel 32" with the sup-

ply, and the cylinder 32 with the exhaust.
The cylinder 32" then acts to project its pis-
ton and to reverse the piston-valves of the
valve 27,thereby connecting the pipe 15 with
the exhaust and permlttmﬂ' the counterbal-
ancing cylinder to lift the shear-cylinder.
When the cylinder comes to the end of its
up-stroke, the tappet 43’ engages the roller 42,

and moves the lever40to itsoriginal p051t1011
shown in Fig. 3; but if 1t be desired to stop
the motion of the parts, the operator, before
the end of the up-stroke has been 1eached
moves back the lever 48, so as to engage the
lever 46, whereupon the cylinder 12, :-:Lt the

When it is

end of 1ts. stroke, comes fo rest

This establishes communication
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desired that the shear-cylindershould operate
continuously, the lever 48 may be moved to

the right to its full extent as shown by dotted

lines in Fig. 3, in which position it is held

by engagement of a locking spring 52 with |

a shoulder on the shear-frame When said
sprmﬂ‘ is released, its tension will throw the
lever over to the left to the position indicated
by full lines. By means of the mechanism

above described, I secure the operation of the
‘main valve of the shears (or any other hy-

draulic mechanism to which the invention

‘may be applied) by means of motors which in
turn are controlled and operated byauxiliary
This I accomplish by im-
proved mechanism, which is certain inits ac-
tion, 18 easy to keep In repair, and 18 strong

or pilot valves.

and effective.

The facility afforded by my improvement
for controlling the motion of the shears and
the rapidity of action which it insures will

‘be appreciated by those having occaswn to

use the same.

Within the scope of my 1nvent10n as stated

in the claims c¢f this appheatlen, many

changes may be made in the form, relative

a1rann'eme11t and construetion of the pa1 ts
of the apparatus, since

What I claim as new, and desire to secure
by Letters Patent, is—

1. The combination with hychaullc mech-
anism, such as shears, of main piston-valves
having oppositely acting pistons, mechanism
connecting them and adapting them to move
in unison, separate single acting motors hav-
ing pistons which act on the main valve pis-
tons, and auxiliary valve-mechanism connect-
ed with the motors and adapted to operate
them alternately; substantially as described.

2. The combination with hydraulic mech-
anism, such as shears, of main piston-valves
having oppositely acting pistons, mechanisin
conneetmﬂf them and adapting them to move

in unison, separate single-acting motors hav- {

ing pistons which act on the main valve pis-
tons, and auxiliary valve-mechanism connect-
ed with the motors and adapted to operate

them alternately;. said auxiliary valve-mech-
anism being constructed and arranged to be

operated by motion of the hydrauhe mechan- so

ism; substantially as described.

3. The combination with hydraulic mech-
anism such as shears, of a main valve or
valves, a motor or motors for operating the
same, auxiliary valve mechanism controlling
the motor or motors, said auxiliary valve
mechanism being constructed and arranged
to be operated by motion of the hydraulic
mechanism, and locking mechanism for the
main valve or valves; substantlally as and for
the purposes desecribed. |

4. The combination with hydraulic mech-
anism, such as shears, of main piston-valves
havmtr oppositely aetm pistons, mechanism

- eonneetmg* them and adaptlnﬂ' them to move

in unison, motors which act on the main valve

pistons, auxiliary piston-valves which control -

the motors, and a lever which connects the
pistons .of the auxiliary valves and causes
them to move together, said lever being op-
erated by the hydraulic meehamsm, stubstan-
tially as described.

- 5. The combination with- hydraulie mech-

anism such as shears, of main piston valves,
75

motors aetingthereon, auxiliarypiston-valves
controlling the motors, and a lever connect-

| ing the pistons of the main valves adapting

them to move together; substantially as and
for the purposes “described.

- 6. The combination with hydrauhc mech-
anism such as shears, of main piston valves,
motors acting thereon; auxiliary piston valves

controlling the motors, a lever connecting the

pistons of the main valves, and a hand lock-
ing-lever, adapted to lock the main valves;
substantlally as and for the purposes de-

seribed.
In testimony whereof I have hereunto set

{ my hand thls 15th day of April, A. D.1892.

HENRY AIKEN.

- Witnesses!
W. B. CORWIN,
H. M. CORWIN.
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